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(54) VARIABLE POSITION REGISTRATION SYSTEM 

(57)Abstract: 

PURPOSE: To realize the variable position registration 
system for the mobile communication deciding the 
optimum position registration area for each mobile 
terminal by increasing the position registration area to a 
mobile terminal equipment moving frequently with less 
arrival of call and decreasing the position registration 
area to a mobile terminal equipment less moving with 
much arrival of call. 

CONSTITUTION: Position registration data and 
simultaneous call data are stored in a database 111, the 
position registration mode is set to the position 
registration data and the simultaneous call data are 
stored in the simultaneous call area corresponding to 
the position registration mode. A control station 1 10 
measures the frequency of position registration and the 
frequency of the arrival of call for each of mobile 
terminal equipments 101-103 and the optimum position 
registration area for each mobile terminal equipment is 
decided corresponding to the absence or frequent 

occurrence of the arrival of call based on the simultaneous call area of the simultaneous call 
data and the position registration mode of the position registration data of the database 1 1 1 so 
as to reduce the ineffective use of the radio channel and the ineffective traffic in the control 
station 1 10. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The adjustable location registration method characterized by determining the 
magnitude of location registration area for every migration terminal in the location registration 
method with the location registration area which consists of two or more base transceiver 
station area of a migration communication mode from the frequency of the incoming call to a 
migration terminal, and the frequency of the location registration of this migration terminal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the adjustable location registration method 
which determines especially the magnitude of location registration area for every migration 
terminal about the location registration method in mobile communication. 
[0002] 

[Description of the Prior Art] If two or more base transceiver stations are collectively made into 
a location registration unit in a migration communication mode with the service area of a wide 
area, location registration is performed to a control station whenever a migration terminal moves 
to the location registration area, and the migration terminal has arrival of the mail, a 
simultaneous call is performed from two or more base transceiver stations in the area by which 
location registration is carried out, and after getting to know in which base transceiver station a 
migration terminal is, actual arrival-of-the-mail connection is carried out. 

[0003] Moreover, the magnitude of this location registration area is determined fixed at the time 

of a system construction. 

[0004] 

[Problem(s) to be Solved by the Invention] Since the number of the base transceiver stations 
which perform the simultaneous call at the time of arrival of the mail will increase although the 
traffic of location registration can be decreased if many base transceiver stations are 
summarized and the area of location registration area is increased when making two or more 
base transceiver stations into location registration area collectively, the control traffic of a 
simultaneous call increases. 

[0005] Especially the number of the base transceiver stations included when it is going to 
decrease location registration traffic and location registration area is enlarged with several km, 
since it is thought with a future walkie-talkie that a base transceiver station serves as 100 
meters of radius numbers and the minimum zone is set to hundreds, also to the migration 
terminal which hardly moves, from hundreds of base transceiver stations, a simultaneous call 
must be performed and it is expected that it becomes a big problem on control and a deployment 
of a radio channel. 

[0006] Since the migration terminal which moves frequently, and the migration terminal which 
hardly moves were the same location registration area especially conventionally, effectiveness 
was bad control. 

[0007] That is, even if it was the migration terminal which hardly moves, applying a call in large 

simultaneous paging area at the time of arrival of the mail was not avoided. 

[0008] In order that the purpose of this invention may mitigate the conventional fault, it 

measures the location registration frequency for every migration terminal, and the frequency of 

arrival of the mail, and is to offer the adjustable location registration method which defines the 

magnitude of the optimal location registration area for every migration terminal. 

[0009] 

[Means for Solving the Problem] This invention is characterized by determining the magnitude of 
location registration area for every migration terminal in the location registration method with the 
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location registration area which consists of two or more base transceiver station area of a 
migration communication mode from the frequency of the incoming call to a migration terminal, 
and the frequency of the location registration of this migration terminal in order to attain the 
above-mentioned purpose. 
[0010] 

[Function] As opposed to the migration terminal which this invention has little arrival of the mail, 
and moves frequently It is that it being large, and there being much arrival of the mail, and 
moving in location registration area makes location registration area small to few migration 
terminals. Since it is the adjustable location registration method which appoints the optimal 
location registration area for every migration terminal and the optimal location registration area 
is decided according to the condition of a migration terminal, the invalid traffic in a control 
station and invalid use of a radio channel decrease, and economical migration communication 
system can be constituted. 

[001 1] One example of this invention is explained according to a drawing below. 
[0012] 

[Example] Drawing 1 is the block diagram of one example of this invention, and since it is easy, a 
base transceiver station shows the case where it has stood in a line linearly. 
[0013] For 101, 102, and 103, as for a base transceiver station and 1 10, a migration terminal, and 
104, 105, 106, 107, 108 and 109 are [ a control station and 1 1 1 ] databases. 

[0014] Drawing 2 is drawing in drawing 1 having shown the contents of the database 111, 201 is 
data of location registration and 202 is data in which the simultaneous paging area corresponding 
to location register mode is shown. 

[0015] In this example, location register mode is the case of the three-stage of A, B. and C. 
[0016] That is, as shown in the data 202 of a simultaneous call of drawing 2 , in the case of A 
mode, each of each base transceiver stations 104-109 has become with location registration 
area. 

[0017] In the B mode, in accordance with base transceiver stations 104 and 105, it is one 
location registration area and base transceiver stations 106 and 107 serve as other location 
registration area. 

[0018] In a C mode, base transceiver stations 104-107 are one location registration area, and 
base transceiver stations 108 and 109 are other location registration area. 

[0019] Location registration is performed whenever it moves in a base transceiver station, when 
a migration terminal is location register mode A. 

[0020] In location register mode B, by migration to base transceiver stations 104-105, location 
registration is not performed, but when [ from a base transceiver station 105 to a base 
transceiver station 106 ] it moves, location registration is performed. 
[0021] In a C mode, only when it moves to a base transceiver station 108 from a base 
transceiver station 107, location registration is performed. 

[0022] On the other hand, if there is arrival of the mail when a migration terminal is in a base 
transceiver station 104, if it is in A mode, only a base transceiver station 104 will be called, if it 
is an B mode, it will call in base transceiver stations 104 and 105, and if it is a C mode, it will call 
in each base transceiver station of 104-107. 

[0023] In the case of a base transceiver station 105, 301, 302, and 303 show the location of the 
information code corresponding to location register mode as an example of control information to 
which drawing 3 is sent out from the control channel of each base transceiver station. 
[0024] Each migration terminal has received the control information of drawing 3 periodically or 
always sent out from each base transceiver station. 

[0025] Now, by drawing 1 , if the migration terminal 101 moves to a base transceiver station 105 
from a base transceiver station 104, since the field strength of the control channel from a base 
transceiver station 104 which had received until now will fall, a new control channel is looked for 
and the control channel from a base transceiver station 105 with high field strength is received. 
[0026] The control information of drawing 3 is sent out from the base transceiver station 105. 
[0027] The location registration area number B1 at the time of Mode B is in 302, and the 
location registration area number C1 at the time of Mode C has been [ the number of a base 
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transceiver station 105 ] in 303 301. 

[0028] As the migration terminal 101 shows now drawing 2 , supposing it is Mode A, it will get to 
know having received this information from a base station 105, and having come in A mode to 
new location registration area, since base transceiver station each was location registration area, 
and location registration will be performed. 

[0029] If this location registration signal comes to a control station 1 10, a control station 110 will 
access a database 1 1 1 and will change into #105 from #104 the number of the base station 
where location registration of migration terminal-number #101 of the data 201 of the location 
registration of drawing 2 is carried out. 

[0030] Moreover, the new location register mode of the migration terminal 101 is determined as 
coincidence. 

[0031] Since it is easy, if location register mode will be shifted to C from B or B from A if 
location registration is performed n continuation and there is m arrival now as an algorithm which 
determines new location register mode, location register mode shall be reduced to B from C, or 
A from B. 

[0032] But since it will become Mode B from Mode A as an easy example if, and one location 

registration occurs, a control station 1 10 changes the mode area of the migration terminal 101 of 

the data 201 of the location registration of drawing 2 into B from A. [ n=m=] 

[0033] It memorizes that the base station which had the memory of current location register 

mode and performed location registration also at the migration terminal 101, of course being the 

location registration area of B1 and C1 in #105, and the mode were set to B. 

[0034] Next, if the migration terminal 101 moves to a base transceiver station 106, since the 

field strength of the control channel which had received until now will deteriorate, a new control 

channel is looked for, the control channel of a base transceiver station 106 is found, and the 

information sent out from this channel is received. 

[0035] the information — drawing 3 — it is — 301 — # — 106 and 302 become B-2 and 303 
has become C1. 

[0036] Although the location register mode of the migration terminal 101 is B, the location 
registration area of a current B mode is B1, and since new location registration area is B-2, it 
performs location registration. 

[0037] If this location registration signal is received, a control station 110 accesses migration 
terminal-number #101 of the data 201 of the location registration of drawing 2 , and since there 
was no arrival of the mail in #106 between them about a base station number, it will change the 
mode into C from B. 

[0038] Location register mode is changed into coincidence also at the migration terminal 101 at 
C, and it is remembered to be the number of the base transceiver station 106 which performed 
location registration that those is B~2 and C1. 

[0039] Next, when the migration terminal 101 moves to a base transceiver station 107, the 
information sent out from the base transceiver station 107 is B-2 and C1, the location register 
mode of the migration terminal 101 is C, and since current location registration area is also C1, 
location registration is not performed. 

[0040] Next, if the migration terminal 101 comes to a base transceiver station 108, since the 
location registration area of a C mode will be set to C2 from CI, location registration is 
performed. 

[0041] Next, the case where the migration terminal 102 which is present in a base transceiver 
station 104 has arrival of the mail is described. 

[0042] If the migration terminal 102 has arrival of the mail, a control station 110 will access a 
database 111, will carry out the index of the data 201 of the location registration of drawing 2 by 
migration terminal-number #102, and will get to know that it is in the area in the mode B in which 
base transceiver station #104 are contained. 

[0043] Then, the data 202 of a simultaneous call of drawing 2 are accessed, and the area of the 
B mode of #104 extracts consisting of #104 and #105, and carries out a simultaneous call to the 
migration terminal 102 from base transceiver stations 104 and 105. 

[0044] Si nee the migration terminal 102 answers from a base transceiver station 104, a control 
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station 1 10 specifies the empty message channel of a base transceiver station 104, and makes 
an arrival-of-the-mail message perform. 

[0045] Moreover, the location register mode of the migration terminal of the data 201 #102 of the 

location registration of drawing 2 is changed into coincidence from B at A. 

[0046] Naturally location register mode is changed into A from B also at the migration terminal 

102. 

[0047] When this migration terminal 102 moves to a base transceiver station 105 from a base 
transceiver station 104, since location register mode was B, location registration is not 
performed without arrival of the mail, but since there was arrival of the mail, since location 
register mode is A, it will perform location registration. 

[0048] In the above example, although the case of n=m=1 was explained, the example of n= 2 and 
m= 2 is stated below. 

[0049] If location registration is performed twice continuously, this will be a method which 
reduces location register mode (C->B->A), when location register mode is expanded (A->B->C) 
and arrival of the mail continues twice. 

[0050] When it comes to n> 1 and m> 1, location registration and the memory which memorizes 

the count of arrival of the mail are needed for a migration terminal or a base transceiver station. 

[0051] Suppose that this memory was now installed in the migration terminal. 

[0052] Each memory is called the memory for n, and the memory for m. 

[0053] Since location register mode is decided with the value of such memory, a migration 

terminal with each memory will determine modification of location register mode, and it will be 

notified to a control station. 

[0054] The memory for n of the migration terminal 101 which is present in a base transceiver 
station 104 by drawing 1 presupposes that it was 0. 

[0055] Since the location register mode of the migration terminal 101 is A mode, if it moves to a 
base transceiver station 105, it will perform location registration, it sets memory for n of the 
migration terminal 101 to +1. and resets the memory for m. 

[0056] Since the value of the memory for n will be set to 2 once it performs [ which there is no 
arrival of the mail and moves to a base transceiver station 106 further / which will be rich ] 
location registration, the migration terminal 101 changes old location register mode A into B, and 
resets the memory for n, and the memory for m. 

[0057] Although it is necessary to notify modification of this location register mode to a control 
station, it is convenient that the migration terminal 101 notifies the location register mode 
changed when performing location registration to a control station. 

[0058] If there is arrival of the mail in this condition, the migration terminal 101 will set memory 
for m to +1, and will reset the memory for n. 

[0059] Furthermore, if there is arrival of the mail, although the migration terminal 101 sets 
memory for m to +1, since the value of memory is set to 2, it will change location register mode 
into A from B, and will reset the object for m, and the memory for n. 

[0060] In order to notify modification of location register mode to a control station, if it carries 
out by carrying the location register mode changed into the reply signal over arrival of the mail, it 
is not necessary to establish a new signal and is simple. 

[0061] Since the above algorithm is changing location register mode only when location 
registration or arrival continues twice, once location registration is performed, it will also have 
reset the memory for m for arrival of the mail. 

[0062] The above actuation is summarized, the flows of control at the time of the location 
registration of a migration terminal are shown in drawing 4 , and the flows of control at the time 
of arrival of the mail are shown in drawing 5 R> 5. 

[0063] Otherwise, many modification algorithms of location register mode are considered, 
although the upper example showed. 

[0064] For example, as another algorithm, the object for n and memory for m are not prepared 
independently, but only one memory is prepared, if location registration is performed, +one will be 
taken, if there is arrival of the mail, -one will be taken, if set to +2, location register mode will be 
expanded, if set to -2, it will reduce, and there is also a proposal which resets memory. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/04/05 



JP,05-056472,A [DETAILED DESCRIPTION] 



5/5 ^— v 



[0065] Moreover, the count per unit time amount is measured, it controls by the value, or the 
passing speed of a migration terminal is measured [ it does not control only by the count of 
location registration or arrival, but ], and considering the value is also considered. 
[0066] For example, if there is no fixed time amount location registration, location registration 
area will be reduced, and when there is no fixed time amount arrival, there is also a method of 
expanding location registration area. 

[0067] Moreover, in explanation, although location registration area was described by the case 
where it is set by each location register mode fixed, when fixed, it does not necessarily restrict. 
[0068] If a migration terminal performs location registration in a certain base transceiver station, 
the location registration area of the following migration terminal is applicable also to the method 
decided as two or more base transceiver stations centering on the base transceiver station 
which performed the location registration. 

[0069] That is, it is the method which defines the magnitude of the next location registration 
area, and the radius of location registration area like an upper example with the algorithm 
decided with the frequency of location registration, or the frequency of arrival of the mail. 
[0070] Although this method is a method with the property in which location registration 
frequency is low by itself since new location registration area is decided centering on the base 
transceiver station which performed location registration once, it can also choose the magnitude 
of location registration area now the optimal, and can constitute the outstanding location 
registration method from combining with this invention. 

[0071] This invention also contains the various modes which carried out [ above-mentioned ] 

instantiation. 

[0072] 

[Effect of the Invention] As stated above, when there is no arrival of the mail according to this 
invention, location registration area is enlarged, it is making location registration area small, when 
arrival of the mail's occurs frequently, the always optimal location registration area can be set 
up, the throughput in a control station can also be reduced with a deployment of a radio 
frequency, and economical migration communication system can be built. 



[Translation done.] 
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